Kinetics of the formation of thrombin-thrombospondin complexes: involvement of a 77-kDa intermediate.
Thrombin forms sodium dodecyl sulfate stable complexes of 77 and greater than 450 kDa with proteins secreted by activated platelets. The kinetics of formation of these complexes were investigated by addition of 125I-thrombin to the supernatant solution of A23187-activated platelets. Complexes were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis either with or without reduction of disulfide bonds. When analyzed on nonreduced gels, the 77-kDa complex reached a maximum at about 3 min and then declined as the greater than 450-kDa complex increased. On reduced gels (on which there was no greater than 450-kDa complex) the 77-kDa complex approached the level of the greater than 450-kDa complex on nonreduced gels. The half-time of formation was less than 1 min for the 77-kDa complex and about 15 min for the greater than 450-kDa complex. These time courses suggested that the 77-kDa complex was incorporated into the greater than 450-kDa complex as an essential precursor. Formation of complexes was inhibited by a competitive inhibitor or a noncompetitive inhibitor of thrombin, and the pH dependence of formation of both complexes was similar to the pH dependence for catalytic activity of thrombin. Ca2+ inhibited formation of the greater than 450-kDa complex but not of the 77-kDa complex. A model is presented in which thrombin and a secreted protein form a 77-kDa complex by a process that involves the active site of thrombin. The 77-kDa complex is then incorporated into a greater than 450-kDa complex by thiol-disulfide exchange with thrombospondin, a process that is inhibited by Ca2+. Thrombin in the greater than 450-kDa complex had no catalytic activity.